Identification of an estrogen-responsive element in the rat LH beta gene. DNA-estrogen receptor interactions and functional analysis.
Previous work from this laboratory demonstrated that 17-beta estradiol (E2) can directly stimulate the transcription rate of the rat luteinizing hormone beta (LH beta) gene and that an upstream portion of the LH beta gene between -2.0 and -0.6 kilobases could confer an E2-stimulated response to a reporter gene in transient expression assays. To localize the LH beta estrogen response element (ERE) by biological function, portions of the 5'-flanking region of the LH beta gene or synthetic oligonucleotides were inserted in expression vectors next to the herpes simplex virus thymidine kinase promoter fused to the chloramphenicol acetyltransferase gene. Constructs were transfected into GH3 cells, and transfected cells were treated for 48 h with E2. E2 stimulation of activity (2-4-fold) occurred with constructs containing the 15-base pair palindromic sequence (GGACACCATCTGTCC), found at bases -1173 to -1159 relative to the transcriptional start site in the LH beta gene. A construct containing a synthetic oligonucleotide of this putative LH beta ERE was stimulated 1.7-3-fold by E2, while a construct containing two copies of the sequence was stimulated to a slightly higher level (2.5-4.0-fold). An oligonucleotide in which the palindrome was mutated failed to confer E2 stimulation, and mutation of the palindromic region within the upstream region of the LH beta gene also eliminated the E2 response. The anti-estrogen tamoxifen could not elicit a response, nor could dehydrotestosterone or dexamethasone; however, thyroid hormone treatment resulted in a 2-2.5-fold stimulation. The 15-base pair LH beta gene palindrome was found to bind estrogen receptor (ER) complex directly by gel retardation experiments. Labeled LH beta ERE DNA formed three complexes with proteins from immature rat uterine extract. Two of these were associated with ER complexes, as determined by the comigration of [3H] estradiol bound to ER with these complexes, and by the ability of anti-ER antibody to associate with these complexes. The affinity of the LH beta ERE for ER was calculated by Scatchard analysis to be 2.2-5.0 nM, an approximately 5-10-fold lower affinity than for the ERE in the vitellogenin A2 gene region. The mutated ERE, which had no biological activity, could not compete effectively for binding to ER. ER which was heat-transformed at 30 degrees C had a similar affinity (2-5 nM) for the ERE as ER occupied with E2 (2-4 nM), while ER occupied by estrone had a lower affinity (9 nM).(ABSTRACT TRUNCATED AT 400 WORDS)